By FREDERICK E. BATTEN, M.D., and J. GRAHAM FORBES, M.D.
THE frequency or rarity of typhoid infection in infants is a subject on which there is a considerable difference of opinion. Certainly in London the disease as affecting infants below the age of 2 years is very rare. In a ward of twelve beds devoted to the treatment of infants suffering from infantile diarrhoea-in which, during a period of six months, there were 134 cases-no case of known typhoid infection occurred. Two cases of prolonged fever and diarrhoea occurred; the first, though repeatedly tested, gave a negative Widal reaction, and at the time of death showed no evidence of typhoid infection, but on examination of the stools by Dr. H. de R. Morgan, at the Lister Institute, Gaertner's Bacillus enteritidis was isolated. The second gave a negative Widal reaction, but a positive reaction to Gaertner; the child died, and at the autopsy ulceration of the mucous membrane in the small intestine, and especially in the region of the ileo-cecal valve, was present.
The bacteriological evidence in this second case is complete. The following is the history of the case:
An infant, C. B., aged 1, who had been delicate from birth, and had been previously admitted into the Children's Hospital in February, 1906, with "wasting and convulsions," and was discharged eighteen days later much improved, was again admitted on October 1, 1906. He had been breast-fed for three months, and after that time given cow's milk and barley water. There were four other children alive and four had died in infancy. The present illness began with diarrhoea ten days before admission to the hospital on October 1, 1906. The bowels had been moved seven or eight times a day, and the motions had been green and slimy. The child had vomited frequently.
On admission the child was collapsed, with sunken eyes and cold extremities; under suitable treatment the child recovered from this condition, and on examination was seen to be a very wasted child, weighing 111 lb. The abdomen was distended and the spleen was slightly enlarged. The motions were green and offensive and contained mucus. On admission there was nothing to suggest that the case was other than an acute diarrhoea supervening on a chronic condition of intestinal catarrh. After being fed for twenty-four hours with albuinen water and brandy the child was given 1 oz. of " lactated " milk with equal quantities of water every DATE 3 4 5 | 6 7 8 B 9 10 11 12 13114 15 |1617 18119 201 2122123 2412s 26127128129130131 1 2 3 106F On October 19, thanks to the kindness of Dr. William E. Marshall, of the Lister Institute, the blood was tested with the Bacillus enteritidis (Gaertner) and gave complete agglutination in half an hour in dilution of 1 in 100. Normal serumi gave partial agglutination in half an hour in dilution of 1 in 20, and no agglutination in half an hour in dilution of 1 in 50 or 1 in 100. It was noticed at this tiiue that the urine was offensive, but it contained no pus, no albumin or blood. No bacteriological examination was made. The further course of the disease was uneventful. The temperature began to fall, and on October 24 the child was transferred to Dr. Garrod's care as Imly ward was closed. The child continued to have diarrhoea, to lose weight, and died on November 4, after being thirty-five days under observation. At the autopsy the following condition was found: The brain and thoracic organs presented nothing abnormal. The liver and spleen appeared normal to the naked eye. The stomach and duodenumii appeared normal; small ulcers were present in the small intestine some few inches below the duodenum.
The ulcers were all snmall, circular in shape, having a diameter of about 4 in. with irregular edge and varying depth, irregularly placed at any part of the intestinal circumference; one or two were almost down to the peritoneal coat. Some of them appeared to have a mninute slough.
There was one well-miiarked area with numerous ulcers about 2 in. above the ileo-caecal valve. Peyer's patches were swollen but not ulcerated. Some 150 to 200 ulcers were present. The large intestine was normal.
On microscopical examitination the following changes were found in the viscera: Heart: showed slight fatty infiltration of the muscle fibres. Lung: showed well-marked areas of broncho-pneumonia, many alveoli plugged with cells and blood-corpuscles, others emphysematous, distended and emnpty, alveolar capillaries congested ; the pleura was thickened. Liver: showed much fatty infiltration, chiefly of the periphery of the lobules, causing destruction and compression of numerous livercells. Spleen: congested; capsule and trabeculhe somewhat thickened;
Malpighian corpuscles well defined. Kidney: cortex congested, convoluted tubules show cloudy swelling and fatty changes in the epithelium. Many tubules contained hyaline debris, and some glomeruli showed cell exudation under their capsules. Mesenteric glands: congested; active lymph-cell proliferation and areas of necrotic cells in the cortex. Intestine (smlall) : showed well-marked ulceration with sloping margin extending to circular muscle coat, which formed the base underlying a layer of inflammatory cells, which had also invaded the circular and longitudinal muscle coats extending through to the thickened peritoneum. The nmucous coat for some distance on each side of the ulceration was invaded and thickened by inflammatory cells, and the capillaries of the submucosa were congested.
The bacteriological examination may shortly be stated as follows (the full examination with details is added as an appendix to the note):
The growth obtained was a Gram negative motile bacillus. This was obtained in pure culture from the spleen, the mesenteric glands, and in a mixed growth from the heart's blood. The bile was sterile. Subcultures were made on a series of media and the organism gave the characteristic reaction of the Bacillus enteritidis of Gaertner. Experiments on animals were kindly carried out by Dr. Klein and Dr. Thursfield, which confirmed the above observation. Dr. Klein kindly supplied the blood-serum of a rabbit rendered immune to Gaertner's bacillus and a number of agglutination tests were applied to the original cultures; these showed agglutination in dilution of 1 in 50 in twenty minutes, becoming complete in one hour.
The second case is that of a girl, aged 1, admitted to the Children's Hospital on July 16, 1906, with a history of diarrhoea and vomiting for one week. The child had been fed during the daytime with bread and milk at a " nursery " and by the breast at night when the mother returned from work. On admission the child was very collapsed, with sunken eyes, feeble pulse and cold extremities, and a temperature of 1000 F. During the next twenty-four hours the child vomited three times and passed eight motions. On physical examination nothing abnormal could be detected. The child's general condition improved after the second day, the vomiting stopped and the motions became much less frequent. The temperature, however, still remained high, varying between 100°F. and 102°F. (fig. 2 ). On July 24, sixteen days after the onset of the illness and nine days after admission to the hospital, the Widal reaction was negative. This was again repeated on July 30, with a similar negative result. The temperature now varied between 101°F. and 103°F. The pulse-rate increased and the respiration became more rapid. On August 7 some crepitations were present at both bases and the child developed some cerebral symptoms, viz., stiffness of the neck, a slight squint, and tremor of the arms. The optic discs were normal. It was considered probable that the case was one of tuberculosis, and the cerebral symptoms pointed to tuberculous meningitis.
Three days later (August 10) purpura developed on the abdomen, and the child died on August 11, four weeks after admission to the hospital. On post-mortem examination nothing was found to account for the child's illness or death. The brain, lungs and heart appeared normal. The liver was somewhat enlarged and fatty. The spleen was also slightly enlarged. Covering the mucosa of the stomach for about half of its area was a membranous white structure which could for the most part be peeled off the mucosa. In some areas it was rather more adherent and the mucosa appeared congested. The duodenum and intestine were perfectly normal; no sign of inflammation of the Peyer's patches was present. Mesenteric glands were large, soft and white; microscopically the liver showed fatty changes. Dr. H. de R. Morgan examined the stools and isolated Gaertner's bacillus.
But few comments are needed on these cases. The first was clinically known to be a case of poisoning by Bacillus enteritidis and has been proved to be so both pathologically and bacteriologically. The second case is incomplete in that the organism was only isolated from the stools DATE|16 17|18119120|21 222324 25|2627 2829 30131 1 2 13 5 16 17 18 9 i0 11 and no blood reaction was obtained; still I think that this also was a case of Gaertner's infection, since the absence of the Widal reaction and the presence of the Gaertner bacillus in the stools make it probable that the infection was of that nature. Purpura was present in both cases, in the first one early in the disease, in the second case practically as a terminal mlanifestation. The cerebral symptoms which developed suggested tuberculous meningitis, and at the time of death the opinion was held that the case was one of tuberculous infection. In what way these two children became infected must remain doubtful, since it was obviously impossible to trace the milk or food supply in these cases. Appended are two temperature charts, which show the type of fever. Cultures on agar-agar and in broth yielded a mixed growth of cocci and Gram negative and positive bacilli. On subculture a pure growth was obtained on agar of a Gram negative motile bacillus, which was submitted to further subculture tests. Spleen: Stab cultures froin the spleen yielded a pure growth on agar of a Gram negative motile bacillus. Mesenteric gland: small portions were removed from the centre of the gland with every sterile precaution and incubated in a broth tube. The culture obtained proved to be a pure growth of a Gram negative motile bacillus. Bile: proved sterile in culture. Subculture tests were applied to the growths obtained from the heart blood, spleen and mesenteric gland, in litmus milk, peptone salt solution, neutral red broth, glucose gelatine shake, and on gelatine and agar-agar slopes; lactose broth, Dr. Thursfield very kindly carried out animal experiments with the growth obtained from the mesenteric gland. A guinea-pig was fed on emulsion of the gland culture mixed with its food, and died four days later. Post-mortem examination revealed no particular changes beyond small haemorrhagic streaks in the omentum. Cultures taken from the spleen and peritoneal fluid of the guinea-pig proved sterile. The heart's blood, however, yielded a pure growth of a motile Gram negative bacillus. This was put through the series of subculture tests and gave identical reactions to those yielded by the original cultures from the heart's blood, spleen and mesenteric gland of the patient. The characteristic changes in litmus milk were well marked.
A culture of the original was submitted to Dr. Klein, who kindly examined it and found it to behave like the Bacillus enteritidis of Gaertner. We are also indebted to Dr. Klein for his courtesy in supplying the blood-serum of a rabbit which had been rendered immune to Gaertner's bacillus.
A number of agglutination tests were applied to the three original cultures and to the culture from the guinea-pig with the rabbit's serum, and comparison was made with the behaviour of Bacillus typhosus, Bacillus coli coimmunis and Bacillus enteritidis of Gaertner under similar conditions. The bacillus was also tested with a typhoid patient's serum, J. G. F.'s serum and the serum of a chance patient in one of the wards.
(1) Agglutination reactions of rabbit's serum with:- Staining for flagella showed that the Qrganism isolated possessed numerous wavy and very long fine flagella, resembling those of Bacillus enteitidis. The results obtained in subculture with the organism from the patient C. B.'s blood, spleen and gland, and from the inoculated guineapig's blood, accurately agree with the behaviour of Bacillus enteritidis in subculture. The positive agglutination to Bacillus enteritidis given by the patient's serum during life, taken together with the reactions of the organism obtained post mortem, also afford sufficient proof that the case was one of acute enteritis due to the Bacillus enteritidis of Gaertner.
That the serum of a convalescent typhoid patien.t should produce agglutination of the organism does not invalidate its claim to specificity, for cases of typhoid fever are known to be associated with the presence of Bacillus enteritidis. Further it may be remarked that as with Bacillus coli communis so with Gaertner, varying strains of the same organism are known to exist. This variation naturally complicates matters and adds to the difficulty of classification according to type. It may account for the apparently uncertain behaviour of the typhoid patient's serum with the bacilli obtained from the heart's blood, spleen and gland of C. B., from the heart's blood of the inoculated guinea-pig, and the laboratory stock culture of Gaertner. The latter yielded no reaction, the bacilli from C. B.'s blood and spleen, and guinea-pig's blood showed feeble agglutination, but the bacillus from the mesenteric gland gave a marked agglutination. These conflicting results are difficult to explain, and one is tempted to suggest that though the organisms obtained from the sites examined evidently belong to the same type, yet there may be a variation in strain and agglutinability according to the particular organ from which they have been derived; further it is suggested that in an infection produced by a specific organism that organism may be modified under the influence of a different environment, and as a result show variation froii-the original strain.
